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Christine M. Ashburn May 2007 66 Pages 
Directed by: Elizabeth Shoenfelt, Reagan Brown, and Anthony Paquin 
Department of Psychology Western Kentucky University 
The development process for any performance appraisal system, including 
assessment centers, is critical to the validity and utility of the system. The current 
research consisted of two studies evaluating the criterion measures of a leadership 
assessment center at a southeastern university. The first study examined the rating scale 
development process and compared the shortcut method to the traditional method for 
developing Behaviorally Anchored Rating Scales (BARS). The second study examined 
interrater agreement for criterion ratings in a leadership assessment center. Results from 
Study 1 demonstrated that the shortcut method for developing BARS resulted in scales 
with different properties from those developed with the traditional method. The results of 
Study 2 suggest raters have higher agreement within an exercise than within 
competencies across exercises. Researchers should further investigate the implications of 
abandoning competencies and examine if placing more of an emphasis on Performance 
Dimension Training can improve the ratings of competencies. 
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An Evaluation of the Criterion Measures in a Leadership Assessment Center 
For the past 50 years, assessment centers have been used to evaluate applicants 
for promotion and selection purposes. Assessment centers have emerged as a popular 
selection tool, partially due to high criterion-related validity (Gaugler, Rosenthal, 
Thornton, & Bentson, 1987) and face validity (Macan, Avedon, Paese, & Smith, 1994). 
Despite the fact that the criterion-related and face validity of assessment centers has been 
established, there has been much controversy regarding their construct validity. Some 
believe the reason for the lack of consistent evidence of construct validity results from 
poorly designed assessment centers (Reilly, Henry, & Smither, 1990). The development 
process for any performance appraisal system, including assessment centers, is critical to 
the validity and utility of the system. The current project consists of two studies 
evaluating the criterion measures of an assessment center. The first study examined the 
rating scale development process and the second study examined interrater agreement for 
criterion ratings in a leadership assessment center at a southeastern university. 
First, I will provide a brief overview of assessments centers including how they 
began, their purpose, and a description of a typical assessment center. A step-by-step 
process (Dennis, 2000) will be outlined to provide a working knowledge of how to 
develop a psychometrically sound assessment center. This process will be used as a basis 
for comparison for the development process used by the leadership assessment center 
under study. After reviewing the development process for an assessment center, I will 
discuss the criterion measures used in the Leadership Assessment Center, that is, 
behaviorally anchored rating scales (BARS). I will review the proper procedure for 
developing psychometrically sound BARS. Then, I will consider whether the traditional 
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BARS development procedure is necessary or if truncated methods are equally effective. 
Finally, I will review literature regarding interrater agreement. Different methods of rater 
training will be discussed to evaluate how they contribute to an acceptable level of 
interrater agreement. After reviewing the literature, I will present the current studies that 
examined whether the leadership assessment center is psychometrically sound in terms of 
both the rating scales used and the ratings generated by assessors. 
Overview of Assessment Centers 
Assessment centers use multiple techniques to assess multiple dimensions of 
performance for multiple job applicants. Assessment centers were first developed in the 
United States by a wartime intelligence agency, the World War II Office of Strategic 
Services (OSS). The assessment center was a farm near the Washington DC area where 
candidates for intelligence positions were sent for clandestine interviews, tests and other 
assessments. Bray, Campbell, and Grant (1974) described OSS's assessment center in 
the following manner: "To this end they were sent over obstacle courses, attacked in 
stress interviews, and observed when they were falsely told they had flunked out - the 
week was calculated to reveal every asset and weakness they might have." Douglas 
Bray, an industrial/organizational psychologist involved in the first OSS assessment 
center, is recognized as initiating the widespread use of assessment centers in business 
and industry after War World II. However, subsequent assessment centers were not as 
intense as the initial OSS center. 
After their initial introduction in industry, assessment centers soon experienced 
rapid growth. They appeared in industrial, educational, military, governmental, law 
enforcement, and other organizational settings (Dennis, 2000). However, practitioners 
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began to express some concerns about their use. As a result, a group of professionals, 
who represented the largest users of the method, met in Quebec in May, 1975 at the 3rd 
International Congress on the Assessment Center Method to develop the first set of 
guidelines on assessment center operations. The intention of the Guidelines and Ethical 
Considerations for Assessment Center Operations (Dennis, 2000) was to establish a set 
of standards outlining exactly what an assessment center was and what it was not; how to 
develop and operate an assessment center; and ethical considerations for assessment 
center users (Dennis, 2000). 
Before the Guidelines were developed, a variety of assessment methods were 
labeled as assessment centers (Dennis, 2000). Bender (1973) made note of the variance 
in assessment centers in the United States and stated that the "typical" assessment center 
may not exist. However, the Guidelines provided 10 essential components that the 
assessment process must include to be considered an assessment center. Assessments 
that do not meet all ten requirements should not be considered assessment centers. The 
Guidelines break down the developmental process and illustrate the proper way to design 
an assessment center. 
The first criterion is that the assessment center development process must include 
a job analysis. Conducting a job analysis is one of the most crucial steps because it 
identifies the dimensions and the competencies (knowledge, skills, abilities, and other 
personal characteristics; KSAO's) that are necessary for effective job performance. 
These competencies determine what KSAO's will be evaluated during the assessment 
center and should target similar KSAO's that can be observed on the job. 
4 
The second essential element in the process is behavioral classification. This is 
the process of classifying behaviors identified in the job analysis into relevant categories 
(also known as dimensions or competencies). Third, after classifying the relevant 
behaviors, the instruments used in the assessment center must be designed in a manner 
that provides information for the evaluation of the competencies identified in the job 
analysis. To assist in accomplishing the third criterion, the Guidelines advise developers 
to construct matrices illustrating the links between job behaviors and assessment center 
competencies and between competencies and exercises/assessment techniques. 
The fourth essential element in defining assessment centers is that multiple 
assessment methods are used. Some examples of methods used in assessment centers 
include personality tests, ability tests, worktask simulations (such as an in-basket 
exercise), individual interviews, sociometric devices, and situational exercises (such as a 
leaderless group discussion). However, an important often neglected step in identifying 
appropriate methods is pretesting exercises to ensure the methods provide reliable, 
objective, and relevant behavioral information for the targeted position. Pre-testing 
includes trial administration to individuals similar to assessment center candidates, 
evidence of the validity of selected techniques for evaluating for similar positions in 
similar environments, or asking subject matter experts to conduct a thorough review 
regarding the representativeness and accuracy of the sampled behaviors. 
The fifth element the Guidelines noted as essential to assessment centers is that 
they contain simulations (Dennis, 2000). The Guidelines advise that every assessment 
center have at least one simulation, but recommend several so that assessors have the 
opportunity to observe participant behavior on every relevant competency. These 
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simulations should require participants to respond to situational stimuli similar to that in 
the work setting. Simulations should be designed to require participants to overtly 
display certain behaviors without the aid of potential correct responses as a prompt. For 
example, a multiple choice test would not be considered a true simulation because it 
provides the participant with the correct response. The characteristics of simulations vary 
depending on the purpose of the assessment center. Simulation designers should be 
careful to design simulations that avoid bias toward a particular group (e.g., participants 
in a particular racial or gender group), especially when the assessment center is being 
used to make selection or promotion decisions. 
The sixth criterion in the Guidelines concerns the use of assessors (Dennis, 2000). 
Multiple assessors must assess each participant. The ratio of assessors to participants is a 
function of several variables such as the extent of assessor training, previous experience 
of the assessors, types of exercises involved, and the purpose of the assessment center. 
Typically, assessment centers use a 2:1 ratio of participants to assessors. If possible, the 
Guidelines recommend the use of a demographically diverse assessor group. After 
selecting the assessors, it is important that all assessors attend a thorough training session 
where they attain mastery of the procedure for rating participants, the seventh element 
essential to an assessment center. The eighth element is that a systematic procedure must 
be used by the assessors to objectively observe and record behaviors. The rating system 
should be developed before the rater training session and might include procedures such 
as behavioral checklists, behavioral observation scales, or handwritten notes. The ninth 
element is that assessors should be trained to generate a report of observations made 
during the assessment center. After each assessor has generated a report, the behaviors 
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for a given assessee should be pooled, either by consensus or statistical integration. The 
procedure of integrating assessor data is the last essential element for assessment centers. 
If all ten of these elements are present in the development and operation of the 
assessment process, it can then be considered to be an assessment center. 
Behaviorally Anchored Rating Scales 
A critical factor in the reliability of assessment center evaluations is the criterion 
measure or rating technique used to evaluate assessees. Rating techniques include the use 
of rating scales, paired comparisons, and checklists. The most common of all rating 
methods is the use of graphic rating scales (Guion, 1998). In assessment centers, 
behaviorally anchored rating scales (BARS) and behavioral checklists are commonly 
utilized as the preferred rating technique (Donahue, Truxillo, Cornwell, & Gerrity, 1997; 
Reilly, Henry, & Smither, 1990) 
Graphic rating scales are highly susceptible to subjectivity, bias, and rating errors. 
To address some of this susceptibility, Smith and Kendall (1963) developed a less 
ambiguous rating procedure that involved subject matter experts, SME's, in the scale 
development. The Smith and Kendall (1963) procedure was known as the "retranslation 
of expectations." It involved the use of Flanagan's (1949) critical incident technique to 
generate relevant behavioral examples, combined with a retranslation procedure to ensure 
the behaviors were reliable examples of different dimensions of performance. It was with 
the introduction of the retranslation of expectations that the BARS originated. 
Behaviorally anchored rating scales result from combining both Flanagan's 
(1949) critical incident technique and Smith and Kendall's (1963) retranslation step to 
produce a rating scale with behavioral anchors representing performance on multiple 
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dimensions (Jacobs, Kafry, & Zedeck, 1980). BARS were expected to produce more 
reliable and objective ratings of performance because of improved psychometric 
properties (Jacobs, Kafry, & Zedeck, 1980; Kingstrom & Bass, 1981; Schwab, Heneman, 
& DeCotiis, 1975). Researchers have shown BARS to display moderate reliability 
(Dickinson & Tice, 1973; Landy & Guion, 1970) and to possess moderate convergent 
validity (Dickinson & Tice, 1973; Zedeck & Baker, 1972). However, other research has 
shown that BARS are no more psychometrically sound than other rating formats. For 
example, Jacobs, Kafry, and Zedeck (1980) found that BARS were neither 
psychometrically superior nor inferior to other rating methods, although utilization and 
qualitative criteria (i.e., rules for how one judges methodologies to be satisfactory, useful, 
and beneficial) revealed greater potential for BARS. Even though BARS were not shown 
to be a psychometrically improved rating method, raters and participants often prefer 
behavioral scales (Borman & Vallon, 1974). Sauser (1979; as cited by Green et. al., 
1981) noted rater's increased commitment to the rating process because of their 
involvement during the BARS scale development. Despite the fact that raters prefer this 
method compared to other rating techniques, considerable organizational resources are 
required to properly develop BARS. 
BARS Development 
The first step involved in the development of BARS is to have potential raters or 
SME's identify job-relevant competencies or dimensions of performance. This process 
may result in a large number of dimensions. Therefore, it may be necessary to have 
SME's reduce the list to the most common and/or the most important dimensions. The 
next step is to have the same SME group develop definitions of high, low, and acceptable 
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performance for each dimension. After developing the definitions, a new group of 
SME's is asked to generate behavioral examples across levels of performance for each 
dimension. The examples are sometimes referred to as critical incidents after Flanagan's 
(1954) critical incident technique. The SME's should first independently generate 
examples of good, satisfactory, and poor performance. After individuals have 
independently generated an exhaustive list of behaviors, they should come together to 
discuss, combine, and edit the critical incidents. 
The next step in BARS development is the retranslation process. The scale 
developers combine all critical incidents across dimensions in random order. SME's are 
provided with a definition of each dimension of performance and asked to independently 
categorize each incident into one of the dimensions. Only those incidents that are 
retranslated into their original dimension are retained. Typically, a critical incident is 
retained if 50-80% of the retranslation group assigns the critical incident to its original 
dimension (Schwab, Heneman, & DeCotiis, 1975). 
The next step involves calibrating each incident. SME's are asked to rate each 
incident within a dimension on a 5- or 7-point scale. Those critical incidents that have 
relatively low standard deviations are retained. The mean of the ratings becomes the 
scale value for each incident. Finally, the scale developers choose a subset of the 
remaining incidents (typically about 6 or 7) to use as behavioral anchors for each 
dimension. The final BARS scale is a vertical scale with behavioral anchors at 
corresponding scale values. 
Considering the labor intensive development process involved with BARS, some 
researchers and businesses have resorted to using shortcuts when developing scales. 
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Green, Sauser, and Fagg (1981) suggested a technique that would bypass the time 
intensive and costly retranslation step. Participants developed critical incidents just as 
they do in the traditional development approach. However, as SME's generated incidents 
for each dimension, Green et al. instructed them to position the incidents along the scale 
at the appropriate scale value. This procedure eliminated the retranslation step and the 
rating step, reducing the amount of time to develop the BARS and the number of SME's 
required. A field test of this instrument resulted in comparable psychometric properties 
(i.e., lack of discriminant validity) as traditionally developed BARS. 
Two additional studies utilized modified traditional developmental procedures; 
both resulted in BARS with high discriminant validity. Campbell, Dunnette, Arvey, and 
Hellervik (1973) reversed the order of the development procedure by having SME's 
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hypothesized that if critical incidents were developed first and then dimensions were 
identified, raters would stay more focused on behavior as opposed to the traits. 
Dickinson and Tice (1977) added a factor analysis step after the retranslation process. In 
their procedure, factorially complex incidents were eliminated from the final scale, 
resulting in increased discriminant validity. 
Building on Campbell et al.'s (1973) hypothesis and utilizing the shortcut method 
proposed by Green et al. (1981), Champion, Green, and Sauser (1988) asked SME's to 
generate critical incidents and then perform a judgmental cluster analysis to simulate a 
factor analysis. They hypothesized that by revising the development process more 
independent rating dimensions would result. However, their hypothesis was incorrect. 
Neither the traditional BARS nor the shortcut BARS produced independent performance 
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dimensions. Nevertheless, some interesting findings did result from the study. Similar to 
Green et al.'s (1981) findings, the shortcut BARS yielded psychometric characteristics 
similar to those of traditional BARS. 
Additional research is needed to determine whether shortcut methods of BARS 
development produce psychometric characteristics similar to those of the traditional 
development procedure. The increased utility of the shortcut method is significant 
because of the reduced time and effort required to develop the scales. However, the 
effectiveness of the shortcut procedure is yet to be established. The current study will 
address this issue by evaluating whether the shortcut method is as effective as the 
traditional method for developing BARS. 
The development of psychometrically sound rating scales is an essential first step 
in generating valid criterion data. A second critical component is raters who are capablc 
of utilizing these scales to provide reliable and valid ratings. The following section will 
address rater training. 
Rater Training 
Most appraisal systems, including assessment centers, are dependent on ratings of 
performance provided by supervisors, subordinates, job incumbents, or peers. However, 
ratings are subjective, and, as such, they may be contaminated from systematic and non-
systematic error. Non-systematic error includes random factors such as fatigue, other 
transitory personal characteristics, and transitory environmental factors. Systematic 
errors include bias and common rating errors such as leniency, halo, central tendency, 
and contrast effects. The susceptibility of ratings to error has caused some skepticism 
about ratings. A number of studies have documented that performance ratings generally 
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are negatively skewed (leniency), range-restricted (central tendency), and highly 
intercorrelated (halo; Cooper, 1981; Landy & Farr, 1980; Saal, Downey, & Lahey, 1980). 
As early as 1948, Bitner recognized the presence of error in ratings and the 
potential value of training raters to reduce error. Since then, researchers have confirmed 
that training raters can decrease the number of errors made when observing and rating 
performance (Woehr, 1994; Pulakos, 1986; Woehr & Huffcutt, 1994). Various methods 
of training have been proposed to result in the most effective ratings. These methods 
include rater error training (RET), frame-of-reference training (FOR), behavior 
observation training (BOT), and performance dimension training (PDT). 
Rater Error Training 
RET attempts to reduce errors by familiarizing raters with common rating errors 
such as leniency, halo effect, central tendency, and contrast cffects. It is presumed that 
by making raters aware of errors and encouraging them to avoid them, errors will be 
reduced and the accuracy of the performance ratings will increase. Most RET programs 
focus on errors related to halo and leniency (Woehr & Huffcutt, 1994). Controversy 
arose within RET after Bernardin and Pence (1980; Woehr & Huffcutt, 1994) found that 
RET reduced rating errors, but also reduced rating accuracy. However, since then, others 
have found results that contradict Bernardin and Pence's findings (Woehr & Huffcutt, 
1994). 
Frame-Of-Reference Training 
FOR training, also referred to as performance standard training, focuses on the judgment 
process used by raters to categorize behaviors. The goal of FOR training is to have all 
raters share a common understanding of performance standards. FOR training is 
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successful because it emphasizes the multidimensionality of performance, defines 
performance dimensions, provides a sample of behavioral incidents representing all 
dimensions, provides a level of performance associated with each incident, and utilizes 
practice and feedback relative to the standards to evaluate behaviors (Woehr & Huffcutt, 
1994). Whereas the focus of RET has been to reduce rating errors, FOR training focuses 
on improving rating accuracy. Bernardin and Buckley (1981, p. 209) described FOR 
training as follows: 
1. Trainees are given job descriptions and are instructed to discuss duties 
and qualifications that they believe are necessary for the job. 
2. Trainees are given three vignettes consisting of critical incidents of job 
performance. The three vignettes are designed to respectively 
represent outstanding, average, and unsatisfactory performance. 
3. Trainees rate the vignettes on behaviorally based rating scales and 
write out their justification for ratings. 
4. Trainers inform trainees what the correct ratings should be, based on 
normative data, and what the rationale is for each rating. 
5. There is a discussion that focuses on discrepancies between "true" 
ratings and trainees ratings. 
FOR training has been found to increase inter-rater agreement by providing a "common 
nomenclature" (Bernardin, 1981, as cited by Mclntyre, Smith, & Hassatt, 1984). 
A key to the effectiveness of any rater training is whether or not the training 
increases rating accuracy. FOR training has been shown to improve rating accuracy by 
helping raters understand which behaviors constitute specific levels of performance in a 
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specific dimension and establishing performance prototypes that enable raters to decrease 
forgetting by categorizing ratee performance at the time of observation (Roch & 
O'Sullivan, 2003). Numerous studies have shown FOR training to improve rating 
accuracy (Pulakos, 1986; Sulsky & Day, 1992; Woehr, 1994; Woehr & Huffcutt, 1994). 
FOR training has also been examined in conjunction with RET. RET has shown 
success in reducing psychometric errors (Borman, 1975; Borman, 1977). However, there 
is substantial evidence that psychometric error reduction has little to no corrective effect 
on rating accuracy (Borman, 1975). Mclntyre, Smith, and Hassatt (1984) proposed that 
by combining the two methods, an increase in the accuracy of the ratings would be 
observed. They found that FOR training alone produced higher rating accuracy than did 
no training or RET. When FOR training and RET were combined, only a very slight 
increase in rating accuracy was observed. It was noted that the additional cost of adding 
the RET component to the FOR training did not justify the small increase in rating 
accuracy. 
Behavior Observation Training 
BOT focuses on training the rater to observe behavior as opposed to training 
raters to evaluate behavior. BOT is often used in conjunction with FOR training. BOT 
focuses on the first part of the rating process, the observation process, whereas FOR 
training focuses on the second part of the rating process, classifying and evaluating 
behaviors after they have been observed. Topics discussed in BOT include how to avoid 
systematic errors of observation, how to watch for specific behaviors, and how to observe 
carefully. Thorton and Zorich (1980) distinguished between different types of 
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observation processes such as detection, perception, recall, and recognition of specific 
behavioral events. 
Performance Dimension Training 
PDT attempts to familiarize raters with the different competencies or dimensions 
on which they will be rating an individual's performance. This is accomplished by 
having raters participate in the development of the rating scale and/or reviewing the 
rating scale prior to assessing performance. The logic behind this type of training is that 
people form judgments at the time behavior is observed rather than later when the actual 
rating is assigned. Therefore, if prior to observing behaviors, a rater is trained on the 
meaning of the appropriate performance dimensions, it should lead to dimension-relevant 
judgments as opposed to global judgments at the time the behavior is observed. If 
judgments are made relative to performance dimensions, more accurate ratings should 
result. The primary focus of PDT has been to increase performance rating accuracy. 
Rater Training Meta-Analyses 
Two meta-analyses (Smith, 1986; Woehr & Huffcutt, 1994) have examined the 
effectiveness of rater training. Smith (1986) performed a meta-analysis on 24 studies 
examining the effects of rater training on the psychometric quality of performance 
ratings. He found that FOR resulted in the most effective reduction of leniency error. 
RET, despite its failure to reduce leniency, demonstrated the most success in combating 
halo error. PDT also reduced halo error. A combination of PDT and FOR was the best 
method for improving rating accuracy. 
Woehr and Huffcutt (1994) conducted a meta-analysis of studies of rater training 
for performance appraisal. The most frequently evaluated training method was RET, 
which was moderately effective at reducing halo error and slightly less effective in 
reducing leniency. One surprising result from their meta-analysis was that RET, despite 
common belief, did not decrease rating accuracy but instead resulted in a modest increase 
in accuracy. PDT resulted in a moderate reduction of halo error, and a smaller increase in 
rating accuracy. It was observed that overall PDT increased leniency; however, the 
increase was small. Woehr and Huffcutt observed FOR training to be the single most 
effective training strategy when concerned with rating accuracy. BOT was the most 
infrequently evaluated method, but resulted in a medium to large positive effect for both 
rating and observational accuracy. 
Woehr and Huffcutt (1994) also reviewed studies combining multiple methods. 
They observed that when RET and PDT were combined, halo and leniency effect sizes 
were comparable to RET aione. When combining RET and FOR training, both halo and 
leniency error decreased and rating accuracy increased. A combination of RET and BOT 
resulted in a slight reduction in halo error, a slight increase in leniency, and a large 
increase in observational accuracy. Finally, when BOT and PDT were combined, it 
resulted in a large increase in halo error and a medium decrease in leniency. Also, 
combining BOT and PDT resulted in large increases for both rating and observational 
accuracy. 
Rater Agreement 
Clearly, there are advantages and disadvantages to each method of rater training. 
Training specialists would likely recommend that when deciding on a given training 
method, one should first look at the goal of the performance appraisal, whether it is 
observational accuracy for development purposes or rating accuracy for selection 
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purposes. The ultimate goal of rater training is to obtain valid (i.e., accurate) ratings. 
However, it frequently is not possible to obtain an estimate of rating validity. 
Consequently, rater agreement or rater reliability is frequently used as an index of the 
quality of the ratings (Guion, 1998). If all raters have accurate ratings, it will result in 
high agreement or reliability. However, a lack of rater agreement may indicate 
unreliability in the rating instrument, unreliability in one or more raters, and/or a lack of 
accuracy in one or more raters. Acceptable rater agreement or reliability provides an 
indirect indication that different raters are using similar standards and drawing similar 
conclusions when making judgments about the ratee's performance. It is suggested that a 
combination of rating training methods be used to produce optimal rater agreement or 
reliability. 
The terms rater agreement and rater reliability are often used as interchangeably 
(Lawlis & Lu, 1972; Tinsley & Weiss, 1975). However, rater agreement and rater 
reliability are different. Rater agreement is the percent of time raters assign the same 
target the same score (e.g., two raters independently assign the same target a score of 5). 
Interrater reliability refers to the extent to which two raters assign ratings in the same 
relative order. Reliability indicates consistency of the pattern of ratings from two 
assessors rating the same targets. In terms of both interrater agreement and interrater 
reliability, it is possible to have high interrater reliability but low interrater agreement or 
to have low interrater reliability and high interrater agreement (Tinsley & Weiss, 1975). 
Both statistics provide useful information about ratings, but because the goal of the 
assessment center is to provide accurate feedback to assessees regarding their level of 
proficiency, interrater agreement is the more appropriate measure in the current study. 
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Interrater reliability is more appropriate when ratings are used as criteria in a validity 
study. 
Summary 
The review of the literature indicates assessment centers have come a long way 
since their introduction by the OSS. Initially, all kinds of assessment procedures were 
termed assessment centers. However, the Guidelines provided a detailed description of 
assessment centers that clearly outlined ten essential elements that are necessary in the 
development of an assessment center (Dennis, 2000). If all ten of these elements are met, 
the assessment center should be an effective performance appraisal technique. A critical 
element in producing effective appraisals is training. Past research indicates, FOR results 
in improvement in rating accuracy, while RET results in a reduction in rating error 
(Woehr & Kuffcult, 1994). As different training methods improve different aspects of 
ratings, it is recommended that a combination of rater training methods be used. 
Interrater agreement can be used to indicate if rater training was effective and indirectly if 
the ratings are valid. 
The Current Study 
The current study is a two part study evaluating a leadership assessment center 
developed at a southeastern university. The purpose of the first study is to examine the 
rating scale used in the assessment center to determine if it is psychometrically sound; the 
second study will examine interrater agreement. I will now describe the development of 
the Center for Leadership Excellence's (CLE) assessment center. 
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CLE Assessment Center Development 
The CLE steering committee determined that an assessment center would be 
useful for evaluating students enrolled in the Leadership Certificate Program. The first 
step in the development of the assessment center was to identify the key characteristics 
(i.e., knowledge, skills, abilities, and other characteristics; KSAO's) that distinguish 
effective leaders. Based on their knowledge of leader characteristics, the steering 
committee identified competencies they felt a strong leader should possess. This 
informal process resulted in the identification of 12 leader competencies. However, it 
was the opinion of the steering committee that not all of these competencies could be or 
were taught in the classes offered by the CLE. Accordingly, the committee reduced the 
competencies to the nine most relevant: Problem Solving and Innovation, Influencing 
Others, Verbal/Non-verbal Communication, Team Skills, Visioning and Planning, 
Results Orientation, Knowledge of Leadership Theories, Written Communication, and 
Self-Analysis and Improvement. 
Once the competencies were identified, the assessment center development team 
generated behaviors that an effective leader would demonstrate for each competency. 
SME's in leadership roles were used as resources to generate behaviors. Other behaviors 
were identified from the literature. Members of the development team first generated 
behaviors independently and then reached consensus on relevant behaviors for each 
competency. The resulting behaviors were used to create a behavioral checklist for each 
competency. 
The next step was to develop exercises that would elicit the targeted behaviors. 
An objective in the development of exercises was to enable the measurement of multiple 
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competencies in each exercise. During the development, the behavioral checklist for 
each competency was used as a resource so that the resulting exercises would elicit the 
desired competencies. The exercises developed included a problem essay, a knowledge 
test, a leaderless group discussion, an oral presentation, two adventure learning exercises 
(i.e., ropes courses), and a self-analysis. Appendix A contains a matrix indicating which 
competencies were targeted by each exercise. 
The next step was to develop the rating scale to be used to evaluate the assessees 
on each competency. The committee decided to develop BARS for obtaining the 
assessment center ratings. However, the traditional BARS development process was not 
followed in developing the assessment center BARS. The BARS were developed by 
slightly modifying the behavioral checklists items, then using them as anchor points on a 
7-point Likert scale, members of the CLE examined the behaviors and drafted a 
description, usually three to five sentences, of performance considered to be unacceptable 
performance, adequate performance, and exceptional performance (representing scale 
values of 1, 4, and 7, respectively). The BARS scale for each competency was then 
placed on a separate sheet with the definition of the competency at the top of the page. 
An example of the BARS resulting from this process may be found in Appendix B. 
Last, in order to obtain more objective ratings, it was necessary to provide some 
form of rater training to the assessors. Accordingly, it was decided that FOR training 
would be the most appropriate training as leadership is such a broad topic. The construct 
of leadership has been defined in a number of different ways (Northouse, 2006). 
Therefore, it was necessary to provide behavioral examples of what constitutes good 
behavior, poor behavior, and adequate behavior in terms of how CLE operationalized 
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leadership. FOR would help to ensure all raters used the same standards when making 
ratings. However, because of the potential advantages of different training methods, 
RET, BOT, and PDT were also incorporated into the training session. Assessment center 
exercises were videotaped and shown during the training to familiarize the raters with the 
exercises, as well as the behaviors they were to observe. 
Study 1. 
In Study 1, the CLE assessment center BARS were examined to determine if they 
are psychometrically sound. The CLE followed the traditional development procedure to 
develop the competencies and the behaviors used in the BARS. However, they failed to 
use a retranslation step to verify that the behaviors were correctly categorized into the 
corresponding dimensions and failed to calibrate the scale values of the anchors. In 
Study 1, SME's completed the retranslation process to determine whether the behaviors 
were correctly categorized when the BARS were initially developed. SME's also 
calibrated the scale values for the anchors to determine if the behaviors were correctly 
calibrated to their respective anchor points. Even though two studies (Green et. al., 1981; 
Champion et. al., 1988) have shown shortcut methods result in similar psychometric 
characteristics to that of the traditional BARS development procedure, it is hypothesized 
that the CLE's BARS will not be replicated using the traditional BARS development 
procedures. Accordingly, the following hypotheses were tested: 
HI: A majority of the behavioral statements will fail to retranslate to their 
initial competencies. (That is, fewer than half of the behavioral statements 
will demonstrate 70% agreement in retranslation.) 
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H2: A majority of the behavioral statements scale values will be different from 
those assigned by the CLE. (That is, the calibrated scale values will differ 
significantly from the values assigned by CLE for more than half of the 
behavioral statements.) 
Study 2. 
Study 2 examined rater agreement, that is, the extent to which raters assign the 
same ratings to a single target. The Guidelines (Dennis, 2000) were followed when 
developing the assessment center. Therefore, the assessment center exercises should elicit 
appropriate behaviors relevant to each competency. The assessment center rater training 
was carefully developed and incorporated all four methods of rater training. By utilizing 
FOR training, ratings should result in relatively high rating accuracy; by utilizing BOT, 
ratings should result in relatively high observational accuracy. Furthermore, the 
inclusion of RET should result in a reduced rate of rating errors. In Study 2 to determine 
rater agreement, percent agreement was calculated on ratings (using the original BARS) 
assigned to a single target. Because of the quality of the rater training program, there 
should be an acceptable level of interrater agreement. The following hypothesis was 
tested. 
H3: Raters will assign similar ratings (i.e., ratings no more than one point 
apart) for more than 80% of the ratings. 
Study 1 
Method 
Participants 
Fourteen Master's degree candidates in Industrial/Organization Psychology and 
10 faculty in the disciplines of Industrial/Organizational Psychology, Management, and 
Military Science who are knowledgeable of leadership theories served as subject matter 
experts. A total of 24 subject matter experts participated in Study 1. The average age of 
the group was 33.2 years (SD = 14.0), consisting of 23 Caucasians and 1 African 
American. There were 12 females and 12 males. 
Procedure 
Retranslation. The current CLE BARS (a 7-point Likert scale for each 
competency) were formatted with three descriptions of behavior, three paragraphs each 
representing the behavior of someone performing at the level of 1, 4, or 7 (see Appendix 
B). Each paragraph contained several descriptions of behaviors that were broken down 
into statements containing a single behavior. The single-behavior statements across all of 
the competencies were combined in random order in an Excel spreadsheet. Definitions of 
each competency were provided to the SME's to assist them in assigning the behavioral 
statements to competencies (i.e. retranslation). Subject Matter Experts (SME's) were 
asked to assign each behavioral statement to one competency. After behavioral 
statements were assigned to competencies, a 70% agreement criterion was used to 
determine which statements retranslated back into their original competency. 
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Calibration. Those statements that survived retranslation were grouped by 
competency. Each competency was defined at the top of a page listing the behavioral 
statements for that competency. SME's were then asked to rate each behavioral 
statement on a 7-point Likert scale with a score of a 1 representing a need for further 
development and a score of a 7 representing exceptional behavior in a given competency. 
Those behavioral statements with scale values that had a low standard deviation (i.e., less 
than 1.0) were retained for comparison to the original CLE BARS. 
Results 
For the initial retranslation step, percent agreement was computed to distinguish 
which competencies successfully retranslated into their original competencies. Behaviors 
with at least 70% agreement across SME's were successfully retranslated and were 
retained. Sixty-nine of the 109 behavioral statements resulted in at least 70% agreement. 
Of the 69 retained statements, 63 retranslated into their original competencies (Magreement 
= .58, SD = .50). Hypothesis 1 predicted that a majority of the behavioral statements 
would fail to retranslate to their initial competencies, that is, fewer than half of the 
behavioral statements would demonstrate 70% agreement in retranslation. Therefore, a t-
test (one-tailed, a = .05) was conducted utilizing those 63 behavioral statements with 
agreement (i.e., those coded as 1) and those 40 without agreement (i.e., those coded as 0) 
to determine if the number of behaviors that retranslated differed significantly from half 
(.50). There was no significance difference between the number of behaviors that 
retranslated (and failed to) and the test value of .5 (t = -1.64, p = . 10). Thus, the t-test 
indicated that the majority of the statements retranslated to their original competencies. 
Hypothesis 1 was not supported. 
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In phase 2 of Study 1, the calibration phase, the 40 statements that failed 
retranslation were discarded. The six statements that failed to retranslate into their 
original competency were retained under their newly agreed upon competency. Each 
behavior within a competency that survived retranslation was rated on a 7-point scale by 
the SME's. Means and standard deviations were calculated to determine which behaviors 
would serve as the new scale anchors. For each competency, behavioral statements with 
a standard deviation greater than or equal to 1.00 were discarded. Those behaviors, with 
standard deviations lower than 1.00, were retained and placed along a vertical scale 
respective to their mean ratings. Of the 69 behavioral statements that survived 
retranslation, only six received ratings with a standard deviation greater than 1.0. Thus, 
after both retranslation and calibration, 63 behavioral statements were retained to use as 
anchors for the CLE's new BARS. Appendix D presents the means and standard 
deviations of the new scale values. 
Hypothesis 2, that is, that a majority of the behavioral statements scale values will 
be different from those assigned by the CLE, was tested by a series of one sample t-tests 
(two-tailed, a = .05) in which the calibrated values were compared against the assigned 
values for each behavior. Only four of the rating comparisons resulted in non-significant 
findings; the remaining were significant. To be consistent with the data, those behavioral 
statements originally assigned a rating of a 1 or a 7 were analyzed using a one-tailed t-
test, as variance could only be observed in one direction at the extremes of the scale. 
Additionally, a Bonferroni correction using a critical p-value of .0007 was applied as 69 
significance tests were conducted. These corrections resulted in 60 of the behavioral 
statements producing significantly different ratings from the originally assigned ratings. 
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Thus, 60 out of 69 (87%) of the retranslated scale values were different from those 
assigned by the CLE; Hypothesis 2 was supported. Appendix E presents the results from 
t-tests which illustrate differences between the originally assigned ratings and the 
recalibrated ratings. 
Study 2. 
Method 
Participants 
The assessment center administration included 36 volunteer raters who judged 
assessee performance. The average age of the assessors was approximately 34 years. 
There were 22 female and 14 male raters. Gift certificates were given to raters at the 
training session and at each assessment center in which they participated. The target of 
the assessor ratings included 55 student assessees at a southeastern university who were 
enrolled in an undergraduate or graduate leadership course in the spring of 2007. The 
assessee sample consisted of 24 male students and 31 female students with an average 
age of 23.2 (SD =5.3). These students participated in the assessment center as part of a 
class requirement. 
Procedure 
All raters were provided with the same training program: six hours of frame of 
reference training, rater-error training, behavior observation training, and performance 
dimension training. The following week, the assessors rated assessee behavior on five 
dimensions: Problem Solving and Innovation, Influencing Others, Verbal/Non-verbal 
Communication, Team Skills, and Results Orientation. Raters were asked to observe the 
students on four exercises: a leaderless group discussion, an oral presentation, and two 
adventure learning courses (i.e., ropes courses). Each assessee was rated by two raters on 
each exercise; however, raters never assessed the same participant on more than two 
exercises. After each exercise, raters were asked to independently complete the 
behavioral checklist (see Appendix C) and assign a numerical value for each competency 
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(1-7, with one representing poor performance and 7 representing exceptional 
performance) using the CLE developed BARS (see Appendix B). After all rating forms 
had been completed independently, raters met to reach consensus on final ratings for each 
participant. The current study examined rater agreement on the initial, independent 
ratings. 
Results 
Study 2 examined the extent to which raters assigned similar ratings to a single 
target assessee, that is, interrater agreement. Agreement was defined by a given target 
that was assigned the same or adjacent scale values by two raters. For example, if two 
raters respectively assigned target X a 4 and a 5, this would be considered rater 
agreement and coded as "1." However, if two raters respectively assigned target X a 4 
and a 6, this would not be considered agreement and would be coded as "0." Means were 
calculated for each competency within the four different exercises; thus 19 competencies 
were analyzed independently. Of the 19 competencies, 12 resulted in an acceptable level 
of agreement (M > .80). However, of the seven remaining competencies, three were very 
close to the cutoff level of agreement of .80. There was no significance difference 
between the level of agreement among raters and the test value of .80 (t = -2.05, p = .04). 
Thus, Hypothesis 3 was supported. Appendix F presents the level of rater agreement 
within each competency. 
Discussion 
Several things are clear from the findings of Study 1. The shortcut method of 
creating BARS does not produce the same scales as using the traditional method. Study 1 
indicated that using subject matter experts to retranslate behavioral statements to 
competencies appears to result in scale anchors categorized similarly to using the shortcut 
method for assignment of behavioral statements to competencies. There were originally 
109 behavioral statements and of those, 69 resulted in at least 70% agreement among the 
raters when retranslating behavioral statements to competencies. The 40 other behavioral 
statements were regarded as vague and were not retained for the remainder of the study. 
Sixty three out of the 69 remaining behavioral statements were assigned to their original 
competency. The six statements that met the agreement criterion but failed to retranslate 
were retained. These results demonstrated some support for using the shortcut method. 
However, one should take into consideration that 40 behavioral statements were 
discarded because the statements were not conceptually distinct. Future research should 
investigate whether the BARS developed by the traditional method are more effective 
than the BARS developed by the shortcut method. 
In phase 2 when using SME ratings to calibrate behavioral statements within a 
competency, the shortcut method did not produce scale values similar to that of the 
shortcut method. There were only nine behavioral statements out of an original 109 
statements that produced rated scale values similar to the original assigned scale values. 
Thus, the results of the current study failed to support Hypothesis 2. The majority of 
scale values for the behavioral statements were significantly different from the original 
values assigned when using the shortcut method. Therefore, future performance 
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appraisal developers should be cautious when using the shortcut method to develop 
BARS. However, considering the limited amount of research on shortcut methods for 
scale development, the differences between the traditional developmental procedure and 
the shortcut method should be investigated further. 
As noted earlier, the only research that could be found regarding shortcut BARS 
development methods was that of Green, et al. (1981) and Champion, et al. (1988). 
Results from both of these studies demonstrated that shortcut BARS yielded 
psychometric characteristics similar to those of traditional BARS; however, both 
researchers commented that their results alone were not sufficient to conclude that the 
shortcut method was an acceptable method for developing BARS. It is necessary to 
conduct further research to establish the effectiveness of the shortcut method. If the 
shortcut method was found to produce similar psychometric characteristics to that of the 
traditional method, the shortcut method would warrant more attention because of the 
increased utility of the shortcut method (i.e., reduced time and effort required to develop 
the scales). 
A possible limitation of Study 1 was that 14 of the 24 SME's had prior knowledge 
of the CLE's assessment center competencies and anchor descriptions and, therefore, 
may be prone to make judgments based on their prior knowledge of how behavioral 
statements were previously assigned to a given competency. The 14 graduate SME 
students had served as assessors during past assessment centers. However, before they 
completed the retranslation phase of Study 1, more than a year had passed since 4 of the 
14 had participated as assessors. The remaining ten received rater training three months 
prior to completion of the retranslation phase of Study 1. To assess differences between 
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the two rater groups, separate analyses were conducted for SME's who participated as 
raters and SME's without any prior knowledge of the CLE assessment center 
competencies. In the retranslation step, 23 of the 109 competencies were assigned 
differently by the two groups (i.e., assessment center-naive and assessment center-
experienced SME groups). To determine if experienced and naive raters assigned 
different values in the calibration step, a series of t-test were calculated for each 
behavioral statement using the Bonferroni correction p value of .007. None of the 69 
behavioral statements were rated differently by the two groups. The results for these 
analyses may be found in Appendix G. Thus, it was concluded that SME's prior 
knowledge of the CLE scales was not a confounding factor. 
Another potential limitation of Study 1 was that the same group of SME's was 
used during both phases of the retranslation procedure (i.e., assigning the behavioral 
statements to their relevant competencies and assigning ratings to each behavioral 
statement). However, although it has been suggested to use different groups of SME's 
for each step in developing BARS, it is not essential, especially when SME's are limited 
in number (Guion, 1998). Furthermore, in the current study retranslation and calibration 
were completed at different times. Future research could examine if differences result if 
different groups of SME's are used for each step in the development process. 
Study 2 examined the level of assessment interrater agreement, that is, the extent 
to which raters assigned the same or similar ratings to the same target assessee. As 
mentioned earlier, there are two types of indices to measure the quality of ratings, 
interrater reliability and interrater agreement. This study examined the quality of ratings 
by using a method of rater agreement. Rater agreement was chosen as the more 
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appropriate method because the goal of the assessment center is to provide feedback to 
the students; thus, it is important to have agreement on the ratings reported to assessees. 
Partial support for Hypothesis 3 was found. Separate analyses conducted for each 
competency within a given exercise, resulted in 19 cases of rater agreement. Of the 19 
cases, 12 were considered to have an acceptable level of agreement. Three cases that 
resulted in an unacceptable level of agreement were very close to the accepted standard 
of 80% agreement. Thus, a majority of the ratings assigned using the CLE's scales 
demonstrated an acceptable level of agreement among raters. 
Based on the results of the current study, it may be concluded that the rater 
training session provided to the assessors was successful. However, rater agreement is 
not a direct measure of the accuracy of the ratings assigned. It only allows researchers to 
examine the extent to which raters assigned the same ratings to the same target. Thus, it 
would be a more accurate statement to say that the Frame-of-Reference training was 
successful. The high levels of rater agreement demonstrate that raters had a common 
frame of reference and used similar standards for making judgments. 
An issue that arose after examining the results of Study 2 was the observation of 
consistently low or high rater agreement within a given exercise. One might expect 
ratings of a given competency across exercises to produce either consistently low rater 
agreement or consistently high rater agreement depending on how well or poorly the 
construct was defined. The lowest ratings of agreement were observed within the "Blind 
Puzzle" exercise. This exercise assessed the same competencies as two other exercises, 
but the rater agreement on these same competencies in the "Blind Puzzle" was noticeably 
lower (i.e., Leaderless Group Discussion Results Orientation 83% agreement compared 
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to Blind Puzzle Results Orientation 64% agreement) than those same competencies 
assessed in different exercises (see Appendix F). This discrepancy may have been due to 
the nature of the exercise. As part of the exercise, participants were required to complete 
a jigsaw puzzle wearing blindfolds. As a result, participants were crowded in a small 
group making it difficult for the assessors to observe and correctly identify participant 
behavior. However, this was not the only instance of similar levels of rater agreement 
within an exercise. This was common across all exercises. If rater agreement within a 
single exercise was high for one competency, it was high for the rest of the competencies 
assessed by that exercise. 
There are two possible explanations to the pattern of rater agreement within 
exercises. The first explanation is based on the idea that it is easier for raters to assign 
ratings to a given exercise than to a given competency. Recent studies have indicated 
that assessors are unable to rate assessees according to competencies (Lance, et al., 
2007). Lance et al. found when comparing task-based scoring procedures versus 
competency-based scoring procedures, assessors rated assessment centers participants 
according to the tasks performed regardless of the scoring procedure used. The authors 
suggested that assessment centers should abandon the idea of competencies because 
applicant/employee performance is not based around competencies, but on tasks. 
Thoresen, Lance, and Thoresen (2007) further supported the idea of abandoning 
competencies. The authors stated that competencies add nothing when attempting to 
predict job performance, the developmental utility is questionable, and there has been no 
previous research presenting a rationale argument for their retention. They suggested that 
assessment center's should lose competencies and instead adopt work sample paradigms 
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that are focused more on evaluating job functions. Thus, future studies could abandon 
competencies to see if rater agreement and/or validity improve. 
The second potential reason for the pattern of rater agreement within a given 
competency could be the lack of time devoted to Performance Dimension Training for 
the assessors. Raters were provided with some PDT, but the majority of the training 
consisted of frame-of-reference training. As noted earlier, Smith (1986) examined the 
effectiveness of rater training and found that a combination of PDT and FOR was the best 
method for improving rating accuracy. However, Smith did not indicate how much PDT 
training should be provided to the raters and how much FOR training should be provided. 
Therefore, one possible way to improve the level of interrater agreement as well as help 
raters recognize the difference in the dimensions would be to employ a longer session of 
PDT in the rater training session. 
Conclusions 
The present study has several implications. First, this study provides additional 
research related to the shortcut method for developing BARS, a technique that has 
received limited research attention. My study demonstrated that the shortcut method for 
developing BARS resulted in scales with different properties from those developed with 
the traditional method. A second implication of the present study is the results shed light 
on concerns regarding the ability of assessors to rate according to tasks and exercises 
versus competencies. The results of the present study suggest raters have higher 
agreement within an exercise than within competencies across exercises. Researchers 
should further investigate the implications of abandoning competencies and examine if 
placing more of an emphasis on Performance Dimension Training can improve the 
ratings of competencies. 
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Appendix B 
CLE BARS 
43 
VISIONING/PLANNING 
The extent to which the participant effectively creates an image of the future for 
the organization and develops the necessary means to achieve that image. 
Needs Further Development: 1 
The participant did not develop and/or communicate an image of the future for 
the organization. He or she failed to develop a plan of action and a timeline to 
achieve the goal. He or she was pessimistic about the future in the presentation. 
Adequate: 4 
The participant developed an image of the future for the organization, but the 
image was vague and not clearly communicated to the others. He or she was 
more optimistic than pessimistic about the future. The participant stated points of 
action and a timeline to achieve the goal. He or she acknowledged available 
resources and the need for support from key power groups. 
Strong : 7 
The participant developed a clearly focused image of the future for the 
organization which incorporated varying viewpoints. He/she was optimistic about 
the future and presented the vision with confidence and enthusiasm. He/she 
included the "big picture" in this vision and explained why it was important. The 
participant developed and stated a plan of action for achieving this vision which 
incorporated a time line and available resources. He or she recognized the need 
for support from key power groups. 
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TEAM SKILLS 
The extent to which the participant engages and works in collaboration with other 
members of the group so that others are involved in the process and the 
outcome. 
Needs further development: 1 
The participant did not actively participate in the discussion. He/she worked 
independently of other group members and argued for his/her own position, 
excluding others' input. The participant failed to recognize the validity of the 
views and opinions of others. The participant did not make an effort to bring 
others into the conversation or seek their input. He or she argued with others, 
created conflict situations, and/or failed to participate with the group in resolving 
conflict. The participant refused to compromise. 
Adequate: 4 
The participant was somewhat active in the discussion. He/she helped to clarify 
group goals and worked to help satisfy those goals. The participant 
demonstrated a collaborative style of working by accepting and using others' 
ideas and compromising with other group members. He/she made some effort to 
soiicit other's inpui. The participant made some attempts at seeking consensus. 
He or she did not create conflict with others and tried to resolve conflict. The 
participant was an effective team player by supporting group members and 
following when not in a leadership role. 
Strong: 7 
The participant actively participated in the discussion and worked collaboratively 
with others to clarify group goals. He/she actively solicited input and feedback 
from others and engaged in supportive interaction to arrive at consensus (for 
example, he or she rewarded or reinforced others for their efforts). He or she 
actively worked to resolve conflict and supported others in their attempts to 
resolve conflict. The participant demonstrated a strong interest in seeing that the 
needs of the group and the needs of the members were satisfied. The 
participant highlighted group functioning by reaching out to others and 
acknowledging the values of using contributions from every member of the team. 
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PROBLEM SOLVING and INNOVATION 
The extent to which the participant gathers data, effectively analyzes and uses 
information, and selects supportable courses of action. The extent to which the 
participant generates new or creative ideas and solutions and uses available 
resources in new and more effective ways. 
Needs further development: 1 
The participant did not develop logical plans or conclusions. The participant 
made little use of available information, failed to attend to details, and did not 
gather input from other sources. The participant failed to demonstrate logic 
behind assumptions, and did not consider alternatives or the impact of 
constraints. The participant did not propose innovative ideas. 
Adequate: 4 
The participant developed logical views, plans or conclusions. He or she used 
information from multiple sources and understood the written instructions. The 
participant gathered data, used only relevant data, and exhibited attention to 
detail. The participant acknowledged potential alternatives. The participant 
offered some innovative ideas. 
Strong: 7 
The participant used available information and gathered new and relevant 
information to examine the underlying issues related to the problem. The 
participant selected a clear course of action. There was a clear, logical 
relationship between the participant's analysis of the problem and the chosen 
courses of action. 
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INFLUENCING OTHERS 
The extent to which the participant effectively persuades others to do something 
or adopt a point of view in order to produce desired results without creating 
hostility. 
Needs further development: 1 
The participant's presentation did not follow a logical persuasive sequence. He 
or she failed to make a convincing argument for his or her proposal. His/her 
ideas did not appear reasonable nor based on convincing evidence. He/she did 
not present ideas with confidence and/or conviction. 
Adequate: 4 
The participant outlined a reasonable plan of action and supported that position 
with convincing evidence. The participant chose appropriate language and 
structure for the presentation. He or she presented ideas with some level of 
confidence and/or conviction. 
Strong: ( 
The participant made compelling arguments and presented ideas with confidence 
and conviction. He/she exhibited excitement, enthusiasm, and charisma when 
presenting the proposal. The participant began by introducing the need for a 
change, followed by a reasonable plan for the innovation. The participant 
developed an argument appropriate to the target audience. He/she provided 
clear rationale for the audience to follow his/her plan. 
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VERBAL AND NONVERBAL COMMUNICATION 
The extent to which the participant effectively communicates both verbally and 
non-verbally. The extent to which the participant effectively responds to 
questions and challenges. 
Needs further development: 1 
The participant was unable to communicate ideas effectively. He or she 
delivered presentations in an illogical or disorganized manner. Body language 
interfered with the delivery of the participant's message. Eye contact was not 
made with the audience. The participant spoke with poor volume and/or 
enunciation and used speech crutches extensively ("um," "uh," etc.). The content 
of the communication was inappropriate for the audience. 
Adequate: 4 
The participant offered an organized, logical presentation, spoke in a concise 
manner with adequate volume and/or enunciation and made eye contact with 
those in the audience. The participant used appropriate body ianguage, delivery, 
and words to emphasize the message. 
Strong: 7 
The participant used an opening and closing to frame the body of the 
presentation. The participant presented ideas in a manner that was logical, 
concise, easy to follow, and well organized. The participant demonstrated an 
excellent vocabulary. Body language and words used by the participant 
enhanced the delivery of the message. The participant spoke with excellent 
volume and enunciation, and varied his/her pitch and speed when speaking to 
emphasize words or concepts. Ideas were reinforced clearly through the use of 
visual aids, where possible. He or she avoided redundant speech. The 
participant demonstrated effective eye contact. The content of his or her speech 
was appropriate for the audience. 
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RESULTS-ORIENTATION 
The extent to which the participant establishes clear direction, pushes self and 
others for high quality and results, monitors progress and results, and 
demonstrates a bias for action. 
Needs further development: 1 
The participant did not contribute to setting the context or expectations for the 
activity or hindered the group's progress in setting a goal. The participant did not 
contribute to or hindered the group's efforts to achieve results. The participant 
did not actively bring time management to the attention of the group or express 
any sense of urgency. 
Adequate: 4 
The participant assisted the group in setting a direction. He/she actively 
contributed to the group's efforts to achieve results in a timely manner. The 
participant indicated a sense of urgency and did not steer the group off-task. 
Strong: 7 
The participant set direction for the group and kept the group members focused 
on accomplishing the goal. He or she reviewed progress made toward the 
objective. The participant indicated a strong sense of urgency around finishing 
the required task, tracked the group's progress, and effectively managed time 
throughout the exercise. The participant provided ideas to help the group 
accomplish the task more efficiently and effectively. 
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Appendix C 
Behavioral Checklists 
Western Kentucky University 
Leadership Assessment Center 
3 l ind Puzzle - Team Skil ls 
Check l is t 
cd Graduate Student 
o Undergraduate Student 
Student ID Assesso r ID Day Year 
1 
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Team Skids - The extent to wh ich the participant engages and works in collaboration with 
other members of the group so that others are involved in the process ana the outcome. 
Not Partially Clearly Done 
Observed Observed Observed Extensively 
or Superbly 
Actively participates in the discussion or activity r J o n o 
Helps clarify goals ..,.C3 cb o o •; 
Tries to satisfy group goals ci o o 
Acts to maintain group cohesion O o o 
Acknowledges others' feelings O o ci o 
Reinforces or rewards others .O o • o 
Accepts and uses others' ideas o o o O 
Welcomes diverging visws O o o 
Compromises with other group members , o c» 
Involves others In the discussion / decision /activity . . .o ;; ~> > 
Seeks consensus S7> • r • ; 
Actively seeks contribution from other team members »cs o O O 
diffuses conflict o o f o 
List o f Other Relevont Behaviors or Cr i t ical Incidents: 
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Scale Anchor Values. 
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Scale Anchor Values 
Behavioral 
Statements N Minimum Maximum Mean 
Std. 
Deviation Competency 
BS1 20 4 6 5.00 0.79 Communication 
BS4 20 3 6 4.20 0.77 Communication 
BS5 20 4 6 5.00 0.86 Communication 
BS6 20 1 3 1.70 0.73 Problem Solving 
BS9 20 4 6 4.85 0.81 Results Orient. 
BS11 20 4 7 5.80 0.89 Communication 
BS12 20 4 7 5.40 0.75 Results Orient. 
BS13 20 4 7 5.10 0.79 Problem Solving 
BS14 20 3 6 4.55 0.89 Results Orient. 
BS16 20 1 1 1.00 0.00 Team Skills 
BS19 20 5 7 6.30 0.66 Team Skills 
BS20 20 4 6 5.30 0.57 Team Skills 
BS22 20 4 6 5.05 0.60 Team Skills 
BS23 20 1 3 1.60 0.60 Communication 
BS24 20 1 4 1.95 0.83 Communication 
BS26 20 1 3 1.60 0.68 Team Skills 
BS27 20 1 2 1.60 0.50 Communication 
BS29 20 4 7 5.55 0.99 Results Orient. 
BS30 20 4 7 5.10 0.79 Team Skills 
BS31 20 3 5 4.15 0.81 Communication 
BS32 20 4 7 4.75 0.97 Results Orient. 
BS33 20 1 3 1.70 0.57 Communication 
BS35 20 1 3 1.85 0.59 Problem Solving 
BS36 20 1 3 1.95 0.76 Problem Solving 
BS37 20 4 7 5.70 0.86 Team Skills 
BS38 20 1 3 1.65 0.59 Influencing Others 
BS39 20 3 7 5.95 0.76 Visioning 
BS40 20 1 3 1.95 0.69 Problem Solving 
BS41 20 1 3 1.95 0.60 Communication 
BS42 20 3 6 4.70 0.98 Team Skills 
BS44 20 1 3 2.10 0.64 Visioning 
BS45 20 4 7 5.35 0.99 Problem Solving 
BS46 20 1 3 2.20 0.70 Team Skills 
BS48 20 1 4 2.70 0.80 Visioning 
BS49 20 4 5 4.20 0.41 Team Skills 
BS50 20 4 6 5.35 0.59 Communication 
BS52 20 1 5 3.85 0.93 Influencing Others 
BS54 20 1 4 1.80 0.89 Visioning 
BS55 20 3 7 5.45 0.99 Visioning 
BS56 20 4 6 5.40 0.68 Influencing Others 
BS57 20 1 3 1.85 0.67 Problem Solving 
BS58 20 1 2 1.35 0.49 Team Skills 
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Behavioral 
Statements N Minimum Maximum Mean 
Std. 
Deviation Competency 
BS60 20 1 5 2.30 1.03 Results Orient. 
BS61 20 3 6 4.80 0.77 Team Skills 
BS62 20 4 7 5.65 0.81 Problem Solving 
BS63 20 5 7 6.45 0.60 Problem Solving 
BS64 20 4 7 5.20 0.62 Team Skills 
BS65 20 1 3 2.25 0.64 Communication 
BS67 20 5 7 6.25 0..72 Visioning 
BS68 20 1 3 2.10 0.55 Communication 
BS69 20 5 7 5.55 0.60 Visioning 
BS70 20 1 3 1.35 0.67 Results Orient. 
BS71 20 5 6 5.35 0.49 Team Skills 
BS72 20 5 7 5.80 0.62 Problem Solving 
BS73 20 4 7 4.50 0.83 Communication 
BS74 20 4 7 5.40 0.88 Influencing Others 
BS75 20 4 7 4.55 0.83 Problem Solving 
BS76 20 4 6 4.75 0.64 Team Skills 
BS77 20 3 6 4.35 0.99 Team Skills 
BS78 20 1 3 2.15 0.59 Problem Solving 
BS79 20 4 6 5.10 0.72 Results Orient. 
BS80 20 1 3 1.75 0.64 Results Orient. 
BS81 20 1 6 1.95 1.10 Communication 
BS82 20 4 6 5.10 0.72 Team Skills 
BS84 20 4 6 4.65 0.81 Communication 
BS85 20 5 7 6.30 0.80 Communication 
BS87 20 2 4 2.85 0.67 Team Skills 
BS88 20 4 6 5.20 0.62 Communication 
BS90 20 4 6 5.20 0.77 Communication 
BS91 20 1 3 1.75 0.64 Team Skills 
BS92 20 3 7 5.75 1.02 Results Orient. 
BS93 20 4 7 5.50 0.69 Communication 
BS94 20 4 6 4.45 0.69 Problem Solving 
BS96 20 3 5 3.75 0.85 Team Skills 
BS97 20 4 6 4.90 0.79 Results Orient. 
BS98 20 1 3 2.05 0.39 Influencing Others 
BS99 20 1 2 1.45 0.51 Visioning 
BS100 20 3 5 3.90 0.72 Team Skills 
BS101 20 4 6 4.65 0.67 Communication 
BS103 20 4 7 4.75 0.91 Communication 
BS104 20 1 4 2.15 0.67 Team Skills 
BS106 20 4 6 4.85 0.59 Problem Solving 
BS108 20 4 7 5.30 0.86 Problem Solving 
BS109 20 1 3 1.75 0.79 Team Skills 
Note. Behavioral statements identified on following page. 
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Codes Behavioral Statements 
BS1 Used body language and words to enhance the delivery of the message. 
BS2 Had no effect on the outcome or direction the group took. 
BS3 Considered constraints and assessed both long- and short-term effects. 
BS4 Chose appropriate language and structure for the presentation. 
BS5 Used appropriate body language, delivery, and words to emphasize the message. 
BS6 Did not gather input from other sources. 
BS7 Generated some discussion and support for a position. 
BS8 Recognized the need for support from key power groups. 
BS9 Reviewed progress made toward the objective. 
BS10 Summarized understanding of others' views and responded to challenges and questions effectively. 
BS11 Demonstrated an excellent vocabulary. 
BS12 Tracked the group's progress and effectively managed time throughout the exercise. 
BS13 
Used available information and gathered new and relevant information to examine the underlying issues 
related to the problem. 
BS14 Listened and answered others' questions adequately. 
BS15 Failed to develop logical plans or conclusions. 
BS16 Argued with others and created conflict situations. 
BS17 
Contributed to the generation of breakthrough solutions by seeing and supporting or stimulating innovative 
thinking in others. 
BS18 Developed an argument appropriate to the target audience. 
BS19 
Highlighted group functioning by reaching out to others and acknowledging the values of using contributions 
f r o m ov/on/ mrvmkor r\f I n o m IIVJIM OVV^ I jf 1 1 l\_/l 1 1 YJ\-fl \J 1 LI IOC1III. 
BS20 Brought others into discussions to help the group move forward. 
BS21 Did not contribute to setting the context or expectations for the activity. 
BS22 Rewarded or reinforced others for their efforts. 
BS23 Used body language ineffectively which interfered with the delivery of the participant's message. 
BS24 Failed to make eye contact with group members and/or audience. 
BS25 Selected a clear course of action. 
BS26 Excluded others' input. 
BS27 Did not communicate ideas effectively. 
BS28 Attempted to direct the group's movement toward accepting a position. 
BS29 Set direction for the group and kept the group members focused on accomplishing the goal. 
BS30 Engaged in supportive interaction to arrive at consensus. 
BS31 Avoided redundant speech. 
BS32 Indicated a sense of urgency and did not steer the group off-task. 
BS33 Failed to listen and respond appropriately to questions. 
BS34 Hindered the group's progress in setting a goal. 
BS35 Failed to propose new ideas or alternative solutions. 
BS36 Did not consider alternatives or the impact of constraints. 
BS37 Demonstrated a collaborative style of working by accepting and using others' ideas and others' input. 
BS38 Failed to make a convincing argument for his or her proposal. 
BS39 Adopted an optimistic view about the future and presented the vision with confidence and enthusiasm. 
BS40 Failed to attend to details. 
BS41 Spoke with poor volume and/or enunciation. 
BS42 Supported group members and followed when not in a leadership role. 
BS43 Assisted the group in setting a direction. 
BS44 Developed a vague image of the future for the organization and failed to clearly communicate that image. 
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BS45 Gathered data, used only relevant data, and exhibited attention to detail. 
BS46 Failed to recognize the validity of the views and opinions of others. 
BS47 Outlined a reasonable plan of action and supported that position with convincing evidence. 
BS48 Did not adopt an optimistic view of the future, but did not develop a pessimistic view either. 
BS49 Actively participated in the discussion. 
BS50 Spoke with excellent volume and enunciation. 
BS51 Failed to develop a plan of action and a timeline to achieve the goal. 
BS52 Argued for his/her own position 
BS53 Effected the process and/or the content used by the group in making the final decision. 
BS54 Adopted a pessimistic view about the future in the presentation. 
BS55 Developed a clearly focused image of the future for the organization which incorporated varying viewpoints. 
BS56 Influenced the direction and decisions of the group. 
BS57 Did not make reasonable ideas based on evidence. 
BS58 Refused to compromise. 
BS59 Had a strong negative effect on group progress. 
BS60 Did not actively bring time management to the attention of the group or express any sense of urgency. 
BS61 Brought others into the discussion in an attempt to influence the interaction. 
BS62 Constructed a number of realistic solutions and identified associated trade-offs. 
BS63 Offered new ideas and approaches and supported and encouraged innovative thinking in others. 
BS64 Actively solicited input and feedback from others. 
BS65 Used speech crutches extensively ("urn," 'uh,' etc.) 
BS66 Presented ideas in a manner that was logical, concise, easy to follow, and well organized. 
BS67 
Developed and stated a plan of action for achieving this vision which incorporated a timeline and available 
resources. 
BS68 Failed to speak in a logical and persuasive sequence. 
BS69 Included the "big picture" in a vision and explained why it was important. 
BS70 Hindered the group's efforts to achieve results. 
BS71 
Demonstrated a strong interest in seeing that the needs of the group and the needs of the members were 
satisfied. 
BS72 Provided ideas to help the group accomplish the task more efficiently and effectively. 
BS73 Listened when others were speaking. 
BS74 Gained support for the position he/she adopted. 
BS75 Developed logical views, plans, or conclusions. 
BS76 Worked collaboratively with others to clarify group goals. 
BS77 Did not create conflict with others and tried to resolve conflict. 
BS78 Made little use of available information. 
BS79 Indicated a strong sense of urgency around finishing the required task. 
BS80 Did not attempt to move the group forward. 
BS81 Delivered presentations in an illogical or disorganized manner. 
BS82 Actively worked to resolve conflict and supported others in their attempts to resolve conflict. 
BS83 Helped to clarify group goals and worked to satisfy those goals. 
BS84 Made eye contact with those in the group. 
BS85 Exhibited excitement, enthusiasm, and charisma, and presented compelling arguments. 
BS86 Failed to demonstrate logic behind assumptions. 
BS87 Participates occasionally in the discussion. 
BS88 Varied his/her pitch and speed when speaking to emphasize words or concepts. 
BS89 Acknowledged available resources and the need for support from key power groups. 
BS90 Demonstrated effective eye contact and active listening. 
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BS91 Failed to participate with the group in resolving conflict. 
BS92 Stated points of action and a timeline to achieve the goal. 
BS93 Presented ideas with confidence and conviction. 
BS94 Acknowledged potential alternatives. 
BS95 Adopted others' views when supported by evidence. 
BS96 Made some effort to solicit other's input. 
BS97 Contributed to the group's efforts to achieve results in a timely manner. 
BS98 Did not generate support for his/her own ideas or for others' positions. 
BS99 Did not develop and/or communicate an image of the future for the organization. 
BS100 Made some attempts at seeking consensus. 
BS101 Spoke in a concise manner with adequate volume and enunciation. 
BS102 Provided clear rationale for the audience to follow his/her plan. 
BS103 Offered an organized, logical presentation. 
BS104 Worked independently of other group members. 
BS105 Motivated others with positive encouragement which in turn altered their behavior and ideas. 
BS106 Used information from multiple sources and understood the written instructions. 
BS107 Did not encourage or support innovative thinking in others. 
BS108 Suggested new ideas to the group to help them move past imposed constraints. 
BS109 Did not make an effort to bring others into the conversation or seek their input. 
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Scale Anchor Values 
Behavioral Original 
Statements Competency New Value Value 
BS85 Communication 6.30 7 
BS11 Communication 5.80 7 
BS93 Communication 5.50 7 
BS50 Communication 5.35 7 
BS88 Communication 5.20 7 
BS90 Communication 5.20 7 
BS1 Communication 5.00 7 
BS5 Communication 5.00 4 
BS103 Communication 4.75 4 
BS84 Communication 4.65 4 
BS101 Communication 4.65 4 
BS73 Communication 4.50 4 
BS4 Communication 4.20 4 
BS31 Communication 4.15 7 
BS65 Communication 2.25 1 
BS68 Communication 2.10 1 
BS24 Communication 1.95 1 
BS41 Communication 1.95 1 
BS81 Communication 1.95 1 
BS33 Communication 1.70 1 
BS23 Communication 1.60 1 
BS27 Communication 1.60 1 
BS56 Influencing 
Others 5.40 7 
BS74 Influencing 
Others 5.40 7 
BS52 Influencing 
Others 3.85 1 
BS98 Influencing 
Others 2.05 1 
BS38 Influencing 
Others 1.65 1 
BS63 Problem Solving 6.45 4 
BS72 Problem Solving 5.80 7 
BS62 Problem Solving 5.65 7 
BS45 Problem Solving 5.35 4 
BS108 Problem Solving 5.30 7 
BS13 Problem Solving 5.10 7 
BS106 Problem Solving 4.85 4 
BS75 Problem Solving 4.55 4 
BS94 Problem Solving 4.45 4 
BS78 Problem Solving 2.15 1 
BS36 Problem Solving 1.95 1 
BS40 Problem Solving 1.95 1 
BS35 Problem Solving 1.85 1 
BS57 Problem Solving 1.85 1 
BS6 Problem Solving 1.70 1 
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Behavioral 
Statements Competency 
New 
Value 
Original 
Value 
BS92 Results Orient. 5.90 4 
BS29 Results Orient. 5.55 7 
BS12 Results Orient. 5.40 7 
BS79 Results Orient. 5.10 7 
BS97 Results Orient. 4.90 4 
BS9 Results Orient. 4.85 7 
BS32 Results Orient. 4.75 4 
BS14 Results Orient. 4.55 4 
BS60 Results Orient. 2.30 1 
BS80 Results Orient. 1.75 1 
BS70 Results Orient. 1.35 1 
BS19 Team Skills 6.30 7 
BS37 Team Skills 5.70 4 
BS71 Team Skills 5.35 7 
BS20 Team Skills 5.30 7 
BS64 Team Skills 5.20 7 
BS30 Team Skills 5.10 7 
BS82 Team Skills 5.10 7 
BS22 Team Skills 5.05 7 
BS61 Team Skills 4.80 4 
BS76 Team Skills 4.75 7 
BS42 Team Skills 4.70 4 
BS77 Team Skills 4.35 4 
BS49 Team Skills 4.20 7 
BS100 Team Skills 3.90 4 
BS96 Team Skills 3.75 4 
BS87 Team Skills 2.85 4 
BS46 Team Skills 2.20 1 
BS104 Team Skills 2.15 1 
BS91 Team Skills 1.75 1 
BS109 Team Skills 1.75 1 
BS26 Team Skills 1.60 1 
BS58 Team Skills 1.35 1 
BS16 Team Skills 1.00 1 
BS67 Visioning 6.40 7 
BS39 Visioning 5.95 7 
BS69 Visioning 5.55 7 
BS55 Visioning 5.45 7 
BS48 Visioning 2.70 4 
BS44 Visioning 2.10 4 
BS54 Visioning 1.80 1 
BS99 Visioning 1.45 1 
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T-tests for Competency Assignments 
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T Tests for Competency Assignments for a Test 
Value of 1 
Sig. 
Behavioral Statements t (1-tailed) 
BS6 4.27 0.0002 
BS23 4.49 0.0001 
BS24 5.15 0.0000 
BS26 3.94 0.0004 
BS27 5.34 0.0000 
BS33 5.48 0.0000 
BS35 6.47 0.0000 
BS36 5.60 0.0000 
BS38 4.95 0.0000 
BS41 7.03 0.0000 
BS46 7.71 0.0000 
BS54 4.00 0.0003 
BS57 5.67 0.0000 
BS58 3.20 0.0023 
BS60 5.64 0.0000 
BS65 8.75 0.0000 
BS68 8.90 0.0000 
BS78 8.76 0.0000 
BS80 5.25 0.0000 
Note. Behaviors were originally assigned a value of 1. 
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T Tests for Competency Assignments for a Test 
Value of 4 
Behavioral Statements t 
Sig. 
(2-tailed) 
BS1 -11.26 0.0000 
BS9 -11.83 0.0000 
BS11 -6.00 0.0000 
BS12 -9.49 0.0000 
BS13 -10.78 0.0000 
BS19 -4.77 0.0000 
BS20 -13.31 0.0000 
BS29 -6.49 0.0000 
BS30 -10.78 0.0000 
BS31 -15.68 0.0000 
BS49 -30.51 0.0000 
BS50 -12.57 0.0000 
BS55 -6.94 0.0000 
BS56 -10.51 0.0000 
BS62 -7.43 0.0000 
BS64 -13.08 0.0000 
BS69 -10.72 0.0000 
BS71 -15.08 0.0000 
BS74 O 4 4 1 1 n r\r\r\f\ u.uuuu 
Note. Behaviors were originally assigned a value of 4. 
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T Tests for Competency Assignments for a Test 
Value of 7 
Behavioral Statements t 
Sig. 
(1-tailed) 
BS4 1.17 0.2585 
BS5 5.21 0.0000 
BS14 2.78 0.0121 
BS32 3.47 0.0026 
BS37 8.79 0.0000 
BS42 3.20 0.0047 
BS44 -13.26 0.0000 
BS45 6.11 0.0000 
BS48 -7.26 0.0000 
BS61 4.66 0.0002 
BS63 18.12 0.0000 
BS73 2.70 0.0140 
BS77 1.58 0.1297 
BS84 3.58 0.0020 
BS94 2.93 0.0086 
BS96 
-1.31 0.2044 
BS97 5.11 0.0001 
BS101 4.33 0.0004 
BS106 6.47 0.0000 
Note. Behaviors were originally assigned a value of 7. 
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Appendix F 
Means and Standard Deviations of Interrater Agreement. 
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Means and Standard Deviations of Interrater Agreement 
Exercise & Competency N Mean Std. Deviation 
Oral Pres. Communication 
Agreement
 5 6 94 2 3 
LGD Team Skills 
Agreement
 5 3 8 6 3 4 
LGD Problem Solving 
Agreement 53 g 3 3 8 
LGD Influencing Others 
Agreement
 5 2 8 8 .32 
LGD Communication 
Agreement
 5 2 g 0 4 0 
LGD Results Orientation 
Agreement
 5 2 8 2 _38 
Puzzel Team Skills 
Agreement
 5 5 g l 3 9 
Puzzel Problem Solving 
Agreement 55
 8 4 3 7 
Puzzel Influencing Others 
Agreement
 5 5 7 6 4 3 
Puzzel Communication 
Agreement ^ ^  g 2 39 
Puzzel Results Orientation 
Agreement
 5 5 7 8 4 2 
Blind Puzzle Team Skills 
Agreement
 5 6 7 5 4 4 
Blind Puzzle Problem 
Solving Agreement
 5 6 7 0 4 6 
Blind Puzzle Influencing 
Others Agreement ^ g 3 49 
Blind Puzzle 
Communication Agreement 56 .68 .48 
Blind Puzzle Results 
Orientation Agreement j g 54 49 
Oral Pres. Problem Solving 
Agreement
 4 8 8 8 3 4 
Oral Pres. Visioning & 
Planning Agreement 4g 92
 2 g 
Oral Pres. Influencing 
Others Agreement 4g 90 3 j 
Valid N (listwise) 43 
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Group Comparisons of Scale Values 
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Group Comparisons of Scale Values 
Behavioral 
Statements 
Experienced 
Group Value 
NaTve Group 
Value t 
Sig. (2-
tailed) 
BS1 5.14 4.67 1.25 0.229 
BS4 4.21 4.17 0.12 0.903 
BS5 5.00 5.00 0 . 0 0 1.000 
BS6 1.71 1.67 0.13 0.898 
BS9 4.79 5.00 -0.53 0.603 
BS11 5.79 5.83 -0.11 0.917 
BS12 5.36 5.50 -0.38 0.709 
BS13 5.14 5.00 0.36 0.721 
BS14 4.50 4.67 -0.38 0.711 
BS16 1.00 1.00 0.58 0.567 
BS19 6.36 6.17 -0.17 0.870 
BS20 5.29 5.33 1.05 0.307 
BS22 5.14 4.83 0.48 0.637 
BS23 1.64 1.50 0.40 0.691 
BS24 2.00 1.83 -0.28 0.783 
BS26 1.57 1.67 0.57 0.574 
BS27 1.64 1.50 0.14 0.888 
BS29 5.57 5.50 0.36 0.721 
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BS31 4.21 4.00 0.75 0.464 
BS32 4.86 4.50 1.03 0.318 
BS33 1.79 1.50 0.91 0.375 
BS35 1.93 1.67 0.44 0.665 
BS36 2.00 1.83 -1.02 0.323 
BS37 5.57 6.00 0.74 0.469 
BS38 1.71 1.50 -0.19 0.853 
BS39 5.93 6.00 0.49 0.632 
BS40 2.00 1.83 -0.24 0.816 
BS41 1.93 2.00 -0.39 0.701 
BS42 4.64 4.83 -0.30 0.770 
BS44 2.07 2.17 -0.94 0.362 
BS45 5.21 5.67 -0.55 0.589 
BS46 2.14 2.33 0.12 0.907 
BS48 2.71 2.67 0.23 0.819 
BS49 4.21 4.17 -0.74 0.469 
BS50 5.29 5.50 -0.46 0.651 
BS52 3.79 4.00 0.43 0.674 
BS54 1.86 1.67 1.25 0.229 
67 
Behavioral 
Statements 
Experienced 
Group 
Value 
Naive 
Group 
Value t 
Sig. (2-
tailed) 
BS55 5.36 5.67 -0.62 0.540 
BS56 5.29 5.67 -1.16 0.262 
BS57 1.86 1.83 0.07 0.944 
BS58 1.36 1.33 0.10 0.924 
BS60 2.29 2.33 -0.09 0.928 
BS61 4.86 4.67 0.50 0.624 
BS62 5.57 5.83 -0.65 0.524 
BS63 6.36 6.67 -1.05 0.307 
BS64 5.29 5.00 0.95 0.355 
BS65 2.29 2.17 0.37 0.713 
BS67 6.14 7.00 -2.01 0.059 
BS68 2.21 1.83 1.45 0.163 
BS69 5.50 5.67 -0.55 0.586 
BS70 1.36 1.33 0.07 0.944 
BS71 5.43 5.17 1.10 0.285 
BS72 5.79 5.83 -0.15 0.879 
BS73 4.57 4.33 0.58 0.569 
BS74 5.29 5.67 -0.88 0.391 
BS75 4.64 4.33 0.76 0.457 
BS76 4.71 4.83 -0.37 0.713 
BS77 4.43 4.17 0.53 0.601 
no-rn DOfO 2.14 2.17 -0.08 0.936 
BS79 5.21 4.83 1.09 0.289 
BS80 1.71 1.83 -0.37 0.713 
BS81 2.07 1.67 0.75 0.465 
BS82 5.07 5.17 -0.27 0.794 
BS84 4.64 4.67 -0.06 0.954 
BS85 6.21 6.50 -0.72 0.480 
BS87 2.86 2.83 0.07 0.944 
BS88 5.14 5.33 -0.62 0.541 
BS90 5.21 5.17 0.12 0.903 
BS91 1.79 1.67 0.37 0.713 
BS92 5.64 6.5 -1.44 0.166 
BS93 5.50 5.50 0.00 1.000 
BS94 4.50 4.33 0.49 0.632 
BS96 3.86 3.50 0.85 0.404 
BS97 4.86 5.00 -0.36 0.721 
BS98 2.00 2.17 -0.86 0.401 
BS99 1.43 1.50 -0.28 0.783 
BS100 3.93 3.83 0.27 0.794 
BS101 4.57 4.83 -0.79 0.439 
BS103 4.79 4.67 0.26 0.797 
BS104 2.21 2.00 0.64 0.527 
BS106 4.86 4.83 0.08 0.936 
BS108 5.43 5.00 1.02 0.323 
BS109 1.79 1.67 0.30 0.766 
